Sottas (DS) disease, HMSN III. In contrast to other neurological disorders, such as Huntington's disease and myotonic dystrophy, there appears to be extensive genetic diversity in HMSN. The recent use of pedigree linkage analysis together with recombinant DNA techniques in these disorders has finally begun to clarify this confusing group of diseases.
Charcot and Marie,s and independently Tooth,6 described a hereditary progressive muscular atrophy of the lower extremities in 1886. The former authors suspected the disorder represented a myelopathy, while Tooth considered it to be a 'true neuropathy'. Today Charcot-Marie-Tooth (CMT) disease represents the most common inherited neuropathy, with estimates of 36/100 0007 for the prevalence of its most frequent type, the autosomal dominant form. Presentation of symptoms is commonly in childhood or as a young adult. Initial weakness occurs in a peroneal nerve distribution with development of the characteristic foot drop, pes cavus, and hammer toes. Sensory examination is abnormal as well, but deficits are usually not symptomatic. The disease is progressive and atrophy of the distal upper extremities may occur in many subjects. Like many inherited neurological disorders, CMT is marked by variable expressivity. Some patients may have only minimal symptoms, and their diagnosis may rest on nerve conduction studies or authors. '5 19 Supporting autosomal recessive inheritance in these families is the absence of signs or symptoms of CMT in those parents tested and increased consanguinity within these families together with the presence of multiple affected sibs. Studies of NCV have suggested that autosomal recessive forms of both demyelinating and axonal types exist. '5 Age of onset in the dominant forms of CMT has been estimated to be 12 to 19 years in type 120 and believed to be slightly later in type 2. However, there is a wide range in age of onset, as well as clinical presentation. Indeed, asymptomatic gene carriers are known and many subjects may not express the disease until later in life. Therefore, the clinical penetrance of this disorder is not complete and is affected by age. However, electrical diagnosis in type 1 does not indicate such age of onset variability and a reasonable estimate of penetrance based on nerve conduction studies would appear to be 100%. Most gene carriers of type 1 will show decreased NCV (less than 60% of normal) by the age of 6 to 7 years,2' often years before developing any symptoms.
HMSN type 11122 differs from the majority of CMT1 and 2 families, with mean age of onset occurring in infancy or early childhood. This early age of onset overlaps with CMT, as infantile cases of CMT type 1 are known to exist. 23 Animal models At present, the best possibility for an animal model is the trembler mouse (Tr). Inherited as an autosomal dominant trait, affected animals develop a hypomyelin neuropathy with onion bulb formation in older animals.' However, the most intriguing reason to consider Tr as a possible model for CMTla is its location on mouse chromosome 11, near the homologous region for distal human chromosome l7p.4 It is not yet known if this region extends to include Tr. If it does, this would strengthen the case for Tr as a mouse model, and would suggest that a common genetic aetiology may be shared with CMT1.
Genetic counselling
As with any common symptom like neuropathy, nongenetic aetiologies should be ruled out in the initial study of an isolated patient. Study of a subject at risk for type 1 must include nerve conduction studies, as asymptomatic gene carriers with normal neurological examinations are known to exist. In sporadic cases, NCV on both parents should also be obtained if possible. At present, no obligate gene carriers with CMT1 have been identified with normal NCV. Nerve biopsies may be useful, but are generally not specific. While linkage analysis will eventually allow gene carriers to be identified, the degree of heterogeneity and the marker distances involved do not allow use of these markers at present. In addition, differentiation of autosomal versus X linked forms may be difficult, especially in small families, where the opportunity for male to male transmission may be low.
When close markers for carrier detection do become available, the calculation of posterior probabilities of linkage through HOMOG may be needed for large families with CMT1 in which appreciable lod scores can be obtained. 
Conclusion

